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EPC, and consequently the chord AP is greater than the chord CE. But by 
hypothesis CE=AD; then AP is greater than AD which is impossible. Hence 
the circle which passes through A; C, and E cannot cut AD between A and 
D. In like manner it can be shown that the circle cannot cut AD beyond D. 
Hence it must pass through D. Hence the angle EA D which is half of A is 
equal to DCE which is half of C. Therefore the angle A is equal to the angle 
B and the triangle is isosceles. Q. E. D. 

VI. Solution by W. W. MOSS, Instructor in Mathematios, Brown University, Providence, Rhode 
Itlud. 

Let AD and BE be equal bisectors of the 
Zs (7AB and CBA of the AABC. To prove aABC 
isosceles. Move the &DBA so that the side AD will 
coincide with its equal EB, A falling at E, D at B. 
Then fold a BAD upon AD (EB) as axis till B falls 
upon the plane at B' , A BAD taking position EBB' . 
Draw AB'. Consider the As AEB' and ABB; y_ AEB' = Z ^LEV?+ Z tf^' 
-- r AEO+ l OAB** ^AEO+ <±OAE= z 4#i?Z J.&S' = Z ABE 
+ ^EBB'-lOBD+*:ODB~s-AOB. .: *AEB'=lABB ' z.CAB 
+ Z CBA<180° and halving jcOAB+ Z 6>j5^ <90°. . \ ^AOB=L80° 
— (angle OAB+ angle 0BA)> 90°. . •. angles ^A'Zf' and ^5/f ' are obtuse and 
equal side i!5'=side AB and A8'=^4i?'. . \ AAEB' = AABB' having two 
sides and an opposite angle in one equal to homol. parts in the other, the equal 
angles being obtuse. .". angle ^4Z?=angle iL4i5' + angle #^4Z?'=angle AB'B 
+ angle .A£' J E'=angle J EB'U=angle DBA. 

.-. A ABC is isosceles. Q. E. D. 

Solutions of this problem were received from-/. C. CORBIN, WILLIAM PARKISON. F. P. MATZ. 0. IF. 
AJfTHONY,A. M. HVtiHLETT, H. W. DRAUGHON and J. F. W. SVHEFFER. Professor SCHEFFER 
tent in three solutions and Professor GRO VE two. 

Note. — An excellent demonstration of this proposition is driven on page 44, of 
Dr. HalstecPs Elementary Synthetic Geometry. 




CALCULUS. 



Oondneted by 3. M- OOLAW, Monterey, V*. All eontribntioni to thii department should be sent to him. 



SOLUTIONS OF PROBLEMS. 



Propoeed by J. V. W. 8CBBWER, Hagentewn, Maryland. 

Suppose it to be possible to perform the passage through the north pole: at 
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what lat.itule would the maximum distance be saved hy a ship sailing on the ate of a 
great circle instead of a parallel of latitude, the points of departhre and destination 
being 180° apart? Also find the maximum saving. 

I. Solution by F. P. MATZ, M. So., Ph.D., Professor of Mathematios and Astronomy in New 
Windsor College, New Windsor, Maryland, and E. D. SCALES, Student of Junior Class, University of 
Mississippi, University, Mississippi. 

Put lMOS=\, =the latitude of the departure-point of the ship. 
According to the problem, the ship depart- 
ing from S may reach the destination 8' 
by taking either the longer route SA8' 
■»(» cos A) j?,or by taking the shorter route 
S PS '<=(180°-2\)R. The expression for the 
n umber of miles saved by taking the route 
SPS', becomes J ¥=2(A- ? rsin i! AA)J?....(l), 
which is to be a maximum. Differentiat- 
ing, etc., A= sin- 1 (2y 7r),=39° 32' 24". 784; 
and, consequently, the number of miles 
saved is J/=[2sin"'(2/ n)—n 

+ \/{n- -i)]B, =2620.80359+English 
miles. 

II. Solution by 0. W. ANTHONY, M. S., Missouri Military Aoademy, Mexioo, Missouri, 0. B. M. 
ZERR, A. M., Staunton, Virginia, and the PROPOSER. 

Let A be the latitude and regard the earth as a perfect sphere with the 
same volume. 

Then the radius of the small circle in latitude A is R cos A, where 
B= radius of the earth. 

.-'. nRco&X is the distance to sail on a parallel of latitude and 
(i— 2A)i?, the distance on a great circle. 

. - . tBcosX— (ar— 2A)i?=max. 

.•. wcosA— 7T+2A.=max. 

o 
Integrating, we get A= sin- 1 -=39° 32' 24".55. The saving 

=B{n cosA-;r+2A). But #=20902410 feet according to Col. Clark. 
.-. the saving=20902410x. 671385=14033564.53785 feet 

=2657.87207 miles. 

Also solved by A.. H. BELL, Billaboro, Illinois, and E. W. MOBBELL, Montpelier Seminary, Montpelier, 
Vermont. 

33- Proposed by WILLIAM SYMM0NDS, A. M., Professor of Mathematios and Astronomy, 
Paeifio College, Santa Rosa, California. 

Show that of all curves of a given length, traced on one plane between two 
given points, and are made to revolve around a common axis situated in that plane, 
the Catenary generates a minimum area. 

I. Solution by 0. B. M. ZERR, A. M., Principal of High School, Staunton, Virginia. 

Let A, B be the two given points, arc ADB—S, OBX the common 



